The paper aims to design a multidimensional performance measurement system for airlines in order to address the complexity of balancing objectives and operational activities. The research design and methodology uses secondary data collection i.e. annual reports and business reports of airlines which are collected from the airlines own website. The paper develops and applies a customized version of balanced scorecard based on a new set of performance measures. Data on eleven performance enablers for a case study of 100 world major airlines during 2009 to 2013 is considered in the study to develop performance measurement framework of Airlines based on balanced scorecard. The Measurement of Research Construct Adopted from Wu and Laio (2014) is validated through confirmatory factor analysis using Lisrel 8.8 and developed modified set of indicators of the constructs. Further, CRITIC method is used to determine relative weights of the indicators under respective perspectives of balanced scorecard.
INTRODUCTION
In any business environment the measurement of performance of productive system of goods or services is basic management instrument for taking of decisions and for the establishment of new actions, also serving as an aid for new strategically plans for business improvement. An efficient and accurate performance evaluation system is essential as a useful tool for the managers to control, monitor and improve the performance of the organization. Effective performance evaluation systems have the following features: Comprehensiveness, Comparability, Measurability and compatibility with goals. Among the advantages of performance evaluation are identification of opportunities for improvement and justification of the decisions for stakeholders.
The global airline industry provides a service to virtually every country in the world, and has played an integral role in the creation of a global economy. The airline industry itself is a major economic force, in terms of both its own operations and its impacts on related industries. Currently, airlines have suffered from high levels of competition and economic pressure, with high volatility in fuel and foreign exchange rates, shrinking fuelled by consolidation and bankruptcies, mergers, capacity cuts, bankruptcy filings, large scale losses and high debt levels. Over the last few decades, the problem of performance evaluation has attracted significant attention which led to variety of methods that seek to develop measures to assess the performance of organizations in general and airline industry in specific to deal with the performance measurement technique.
The balanced scorecard approach is makes explicit links between different performance dimensions for the evaluation of a complex system, such as airline organizations. Major issue with the BSC is the tendency towards financial measures that managers may pay insufficient attention to leading and non-financial measures causes the failure of the purpose of the Balanced Scorecard. The Balanced Scorecard has been successfully implemented across a wide number of industries and geographical locations. Organizations must foster involvement, consistency and adaptability in order to achieve measurable results from the implementation of a BSC (Deem, et al., 2010). Gusnardi et al., (2017) aimed to analyze the dimensions of balanced scorecard as a representation of strategic planning and management system as a new style of government areas through CFA. The population and the sample used are of local government officials serving the financial statements of local government in North Sumatra as many as 361 respondents with purposive sampling methods. Najafi, et al., (2009) identified the four perspectives including financial, customer, internal processes, and learning and growth perspectives and tries to make a balance between financial goals and the other remained perspectives.
LITERATURE SURVEY
The BSC particularly identifies the cause-and-effect relationship among leading indicators and lagging indicators (Eilat et. al., 2008) .
The balanced scorecard facilitates decision making using a variety of accounting measures from different entity perspectives; traditionally, these perspectives are labeled financial, customer, internal business process, and learning and growth (Hank et al., 2015) .
Balanced Scorecard measures are specifically selected to assess whether strategic objectives are being achieved (Cheng & Humphreys, 2012 ; Humphreys & Trotman, 2011; Kaplan, Petersen, & Samuels, 2012; Libby, Malina et al., 2007) .
Hasan Dinçer et al., (2017) evaluated the performance of the European airlines, using a balanced scorecard perspective and recommend European airlines to focus on these aspects in order to improve their performance.
Anirut Pipatprapa et al., (2016) combined structural equation modeling (SEM) and fuzzy analytic hierarchy process (FAHP) to identify the priority weight of factors for assessing the Environmental Performance (EP) of Taiwan's food industry. A SEM approach was used to develop and define EP factors and sub-factors using a questionnaire designed to gather data from 163 managers in the food industry. A FAHP approach was employed to prioritize the scores using a questionnaire to interview 21 experts regarding the different aspects of EP. Bojuwon Mustapha and Bojuwon Yusuf Bolaji (2015) measured lecturers' commitment scale using second other confirmatory factor analysis on the hypothesized model with four latent variables of commitment to student, commitment to teaching, commitment to school and commitment to the profession.
Shahid Hussain et al., (2018) applied SEM approach to identify the critical factors affecting quality in social infrastructure projects. The authors developed a quantitative approach using smart-PLS version 3.2.7.
David Staš et al., (2015) designed a conceptual framework for creating the Green Transport (GT) Balanced Scorecard (BSC) models from the viewpoint of industrial companies and supply chains using Analytic network Process (ANP).
Agnieszka Tubis and Sylwia Werbińska-Wojciechowska (2017) presented elements of the BSC corresponding to the general trends of changes and strategies currently being undertaken by the companies in the road passenger transport sector.
Frederico, Guilherme F and Cavenaghi, Vagner (2008), presented a performance management model, based in the Balanced Scorecard, through a case study of Brazilian freights railroad transportation and approaches four Balanced Scorecard's perspectives (financial, customers, processes and learning and growth).
Hamed Rahimi et al., (2017) analyzed systematic relations between key indicators of hospital performance evaluation, identifying causal relations and prioritizing indicators based on the 4 perspectives described by the balanced scorecard (BSC).
Saif Hassan Ali Alzaabi and Hassan Al-Dhaafri (2018) investigated the effects of Strategy Management (ST) and Balanced Scorecard (BSC) on Organizational Performance (OP). Based on a theoretical foundation and a wide review of the literature, the model of the research was proposed 220 Questionnaires were distributed among random selected sample of Civil Defense departments in the Northern Emirates using structured equation modeling Vinh V. Thai (2015), investigated the concept of Port Service Quality (PSQ) and examines its influence on customer satisfaction in the port sector. Following a literature review, a conceptual model of PSQ and its influence on customer satisfaction is proposed. Confirmatory factor analysis, followed by multiple regression is conducted to confirm the PSQ construct and examine the relationship between PSQ and customer satisfaction.
CONFIRMATORY FACTOR ANALYSIS OF BALANCED SCORECARD
Wu and Laio (2014) proposed balanced scorecard indicators in respect of airline organizations and are presented in Table- 1. 
METHODOLOGY
To conduct CFA, initially items are generated that accurately reflect the proposed constructs of the subject under consideration based on a comprehensive literature review and comments from an expert panel. A questionnaire is developed for each of the construct with measurement items. Respondents (stake holders) are asked to measure their level of agreement for each of the construct items on a Likert scale (i.e. strongly disagree to agree strongly). Then CFA is implemented to assess how well the observed variables reflect the proposed constructs using some statistical softwares like AMOS, Lisrel etc. In this study, instead of primary data collection from questionnaire, secondary data collection from annual reports, financial statements etc. is made to conduct CFA.
Integrated methodology for development of framework of balanced scorecard for evaluation of is explained below. In this study, data on 11 parameters of 100 airlines are considered to develop the framework. The flow diagram of the methodology is presented in Fig.1 . The stepwise methodology is discussed below.
Step-1: Consider hypothesized Model of balanced scorecard Hypothesized measurement model of balanced scorecard performance of Airlines namely: (i) financial perspective (FP) (ii) Customer Perspective (CP) (iii) Internal Business perspective (IBP) and (iv) Learning and Growth perspective (LGP) is considered and is shown in Fig.2 . Step-2: Collect the data Obtain the data on 11 items of the balanced scorecard perspectives from secondary sources of data (annual reports, financial statements).
Step-3: Formulate Correlation matrix The proposed approach utilizes correlations among the items of the perspectives of Airlines.
Step-4: Perform Confirmatory Factor Analysis Confirmatory factor analysis was adopted to validate the hypothesized measurement model of balanced scorecard performance of Airlines using correlation matrix.
Step-5: Determine Goodness of fit: Goodness of fit indices are determined from the confirmatory factor analysis. The fit model is an indication of relation between the observed variables (criteria) and their latent variable.
Step-6: Determine relative weights of the observed variables In this study, CRITIC method is proposed to determine relative weights of the observed variables (items)
Step-6.1: Obtain Data on the validated criteria Obtain the data on the criteria of the balanced scorecard perspectives as validated in the CFA. Step-6.2: Normalize the data Normalize the data using the relations as discussed in section 4.1
Financial
Step-6.3: Determine Standard deviation Standard deviations of the criteria are determined as discussed in section 4.2
Step-6.4: Determine measure of conflict Measures of conflict of the criteria are determined as discussed in section 4.3
Step-6.5: Determine Information content Information content of the all the criteria are determined as discussed in section 4.4
Step-6.6: Determine relative weight Relative weights of the criteria are determined as discussed in section 4.4
CASE STUDY
The study is developed based on an empirical study of selected 20 Airlines. The secondary data on 1l criteria during 2009-2013 in the study is obtained from annual reports of respective Airline companies. A comprehensive research methodology developed and shown in Fig.1 is implemented. CFA technique is used to test the hypothesis that a relationship exists between the observed variables (Criteria) and their underlying latent constructs. A software tool Lisrel 8.8 has been used for CFA analysis. Relative weights of the validated criteria are obtained by implementing CRITIC method.
Data on 11 items of 20 Airlines
Data on 11 criteria is collected from financial reports is presented in Table- 2. 
Financial Perspective
The mean and standard deviation values of items under financial perspective are presented in Table- 3. 
Customer Perspective
The mean and standard deviation values of items under customer perspective are presented in Table-4 . 
Internal Business Perspective
The mean and standard deviation values of items under internal business perspective are presented in Table-5 . 
Learning and Growth Perspective
The mean and standard deviation values of items under learning and growth perspective are presented in Table-6 . 
RESULTS AND DISCUSSION
To test the relationship between observed criteria and their constructs of balanced scorecard of Airlines, confirmatory factor analysis is adopted for the proposed conceptual model. In this study, correlation between the eleven items four perspectives is determined using Lisrel 8.8 to input the same for confirmatory factor analysis. The Correlation matrix so obtained is presented in Table-7 . To provide evidence for construct validity of latent variables (FP, CR, IBP and LGP) CFA model is assessed. Only valuable indicators of each latent variable would be maintained in model by utilizing factor loading.
Confirmatory Factor Analysis Model-I

Analysis of Reliability and Validity
The study tested the measurement properties of the constructs (latent variables) through confirmatory factor analysis using correlation matrix. CFA was used to evaluate how well the measurement items reflect latent variables in the hypothesized structure.
Composite Reliability (CR) of latent variables and Average Variance Extracted (AVE) of Squared Multiple Correlation (SMC), is presented in Table-8 . Convergent validity was verified for each factor loading. Factor loadings of ROI and ROA are poor. It indicates that these measurement items are not correlated its assumed theoretical construct.
Composite reliability of for each of the constructs of FP, CP, BP and LG are 0.2824, 0.8437, 0.8480, and 0.6593. Hence, the overall reliability of a set of items loaded on the FP construct is less than threshold value of 0.5 indicates the poor overall reliability of a set of items loaded on the construct.
The average variance extracted (AVE) for each of the constructs of FP, CP, BP and LG are 0.3865, 0.6544, 0.7363 and 0.5173 respectively. AVE value of FP is less than threshold value of 0.5 indicates poor convergent validity. Convergent validity is the degree of confidence we have that a latent variable is well measured by its indicators.
Path Diagram
The path diagram of the model is shown in Fig.3 
Model Fit Indices
The model fitting process involves determining the goodness-of fit between the hypothesized model and the sample data. Fit indices of the conceptual model obtained through CFA are shown in the Table-9. The Chi square goodness of fit metric is obtained as 243.57. The goodness-of-fit index (GFI) of was the very first standardized fit index GFI = 0.69 indicates poor model fit (GFI > .90). Also, AGFI, NNFI, NFI and CFI are obtained as 0.46, 0.73, 0.80 and 0.81 respectively. It indicates overall poor fit of the model with the criteria under the respective construct.
In the study, RMSEA and SRMR are obtained as 0.23 and 0.15 respectively indicates the poor model fit since higher values are obtained. Overall measurement model fitness of 6.41 is obtained. It indicates that the overall measurement model fitness is poor since 2  /d.f value is more than 3.0.
Hence, the confirmatory factor analyses with 4 constructs having 11 items is not valid measurement model of balanced scorecard of Airlines and proceed for further analysis by removing ROI and ROA factors of financial perspective.
Confirmatory Factor Analysis Model-II
The proposed model is based on four main constructs of balanced scorecard namely: (i) Financial Perspective (FP) (ii) Customer Perspective (CP) (iii) Internal Business perspective (IBP) and learning and Growth Perspective (LGP)
Based on the literature review, this research suggests the following hypotheses. 
.1. Correlation Analysis
In this study, correlation between nine criteria under four perspectives is determined using Lisrel 8.8 to input the same for confirmatory factor analysis. The Correlation matrix so obtained is presented in Table-10 . To provide evidence for construct validity of latent variables (FP, CR, IBP and LGP) CFA model is assessed. Only valuable indicators of each latent variable would be maintained in model by utilizing factor loading.
Analysis of Reliability and Validity
Composite Reliability (CR) of latent variables and Average Variance Extracted (AVE) of Squared Multiple Correlation (SMC), is presented in Table- 11. editor@iaeme.com Convergent validity was verified for each factor loading. Factor loadings of NP and OE are relatively poor. ROA are poor. It indicates that these measurement items are not strongly correlated its assumed theoretical construct.
Composite reliability of for each of the constructs of FP, CP, BP and LG are 0.8158, 0.8401, 0.8505, and 0.66616.
The average variance extracted (AVE) for each of the constructs of FP, CP, BP and LG are 0.6995, 0.6477, 0.7400 and 0.5199 respectively. AVE values are more than threshold value of 0.5 indicates good convergent validity. Convergent validity is the degree of confidence we have that a latent variable is well measured by its indicators.
Path Diagram
The path diagram of the model is shown in Fig.4 . 
Model Fit Indices
The model fitting process involves determining the goodness-of fit between the hypothesized model and the sample data. Fit indices of the conceptual model obtained through CFA are shown in the The Chi square goodness of fit metric is obtained as 142.34. The goodness-of-fit index (GFI) of was the very first standardized fit index GFI = 0.76 indicates poor model fit (GFI > .90). Also, AGFI, NNFI, NFI and CFI are obtained as 0.48, 0.76, 0.85 and 0.86 respectively. It indicates overall poor fit of the model with the criteria under the respective construct.
In the study, RMSEA and SRMR are obtained as 0.24 and 0.13 respectively indicates the poor model fit since higher values are obtained. Overall measurement model fitness of 6.78 is obtained. It indicates that the overall measurement model fitness is poor since 2  /d.f value is more than 3.0.
The confirmatory factor analysis with 4 constructs having 9 items is not valid measurement model of balanced scorecard of Airlines. In this context either NP from CP or OE from LP need to be omitted. OE cannot be omitted since the LP construct contains only two criteria. Hence, proceed for further analysis by removing NP factor from customer perspective.
Confirmatory Factor Analysis Model-III
. Correlation Analysis
In this study, correlation between nine criteria under four perspectives is determined using Lisrel 8.8 to input the same for confirmatory factor analysis. The correlation matrix so obtained is presented in Table-13 . To provide evidence for construct validity of latent variables (FP, CR, IBP and LGP) CFA model is assessed. Only valuable indicators of each latent variable would be maintained in model by utilizing factor loading.
Analysis of Reliability and Validity
Composite Reliability (CR) of latent variables and Average Variance Extracted (AVE) of Squared Multiple Correlation (SMC), is presented in Table- 14. Convergent validity was verified for each factor loading. Factor loadings of criteria are relatively acceptable (>0.4). It indicates that these measurement items are moderately correlated its assumed theoretical construct.
Composite reliability of for each of the constructs of FP, CP, BP and LG are 0.8158, 0.8929, 0.8505, and 0.66616 indicates good reliability.
The average variance extracted (AVE) for each of the constructs of FP, CP, BP and LG are 0.6995, 0.8089, 0.7400 and 0.5199 respectively. AVE values are more than threshold value of 0.5 indicates good convergent validity. Convergent validity is the degree of confidence we have that a latent variable is well measured by its indicators.
Path Diagram
The path diagram of the model is shown in Fig.5 . editor@iaeme.com 
Model Fit Indices
The model fitting process involves determining the goodness-of fit between the hypothesized model and the sample data. Fit indices of the conceptual model obtained through CFA are shown in the Table-15 . The Chi square goodness of fit metric is obtained as 39.63. The goodness-of-fit index (GFI) of was the very first standardized fit index GFI = 0.91 indicates good model fit (GFI > 0.90). Also, AGFI, NNFI, NFI and CFI are obtained as 0.77, 0.95, 0.95 and 0.98 respectively. It indicates overall good model fit with the eight criteria under four constructs.
In the study, RMSEA and SRMR are obtained as 0.136 and 0.08 respectively indicates satisfactory model fit since lower values are obtained. Overall measurement model fitness of 2.83 is obtained. It indicates that the overall measurement model fitness is good since 2  /d.f value is less than 3.0.
Hence In this study, the confirmatory factor analysis with 4 constructs having 8 items is a valid measurement model of balanced scorecard of Airlines.
CRITIC Method
In this study, relative weights of the criteria of balanced scorecard perspectives are determined through CRITIC method as per methodology. editor@iaeme.com From Table-16 it is observed that highest standard deviation (0.2499) is obtained with OR (Operating revenue). OE (Operating Expenses) is obtained low standard deviation (0.1127). A high standard deviation implies that, on average, data points are all pretty far from the average. A low standard deviation means most points are very close to the average.
Standard Deviation
Correlation Coefficient Matrix
Linear correlation coefficients between the financial ratios are determined. From Table-18, it is observed that there is a high measure of conflict of 5.370 with NI and low measure of conflict of 2.982 is obtained with OR.
Amount of Information in the Criteria
The amount of information contained in the criteria is determined. The values of Amount of information in the criteria are shown in Table-19 . From Table-19 it is observed that, LC is obtained the highest value (0.694). Hence LC transmits the largest information and it has the highest relative importance for the decisionmaking process. editor@iaeme.com
Relative Weights of Criteria
Relative weights of criteria are obtained and the relative weights of criteria are shown in Table- 20. From Table-20 it is observed that highest weight of 0.1651 is obtained with LC and the lowest weight (0.1034) is obtained with OR. The relative importance order of criteria is presented below.
Relative importance of FRs: LC > NI > RTK > CC > EC > RPK > OE > OR
CONCLUDING REMARKS
The present findings provide evidence to support that this is a valid instrument to determine performance dimensions of airlines based on balanced scorecard. This study suggested that four factor model with 08 items in respect of balanced score card for performance evaluation of airlines container terminals had a good fit. In this study performance measurement framework for evaluation of airlines based on balanced scorecard is developed using Integrated CFA and CRITIC methods. This research aims to develop performance measurement instrument of Airlines based on balanced score card, which can be concluded as follows:
 The reliability test results indicate that performance measurement instrument of Airlines has good reliability, because the calculation results show that CR is ranging from is 0.6616 to 0.8929 and VE is ranging from 0.5199 to 0.8089. The value is already qualified and far exceeds the critical limit that is Construct Reliability (CR) Variance extracted (VE) ≥ 0.5.  Performance measurement instrument of Airlines consists of three dimensions, eight factors under four constructs, empirically has met the validity and reliability standards.  The study made in this paper uses objective rating method by implementing CRITIC method. To measure the relative importance of criteria which will be useful for assessment of alternatives.  In this study, relative importance of eight criteria under balanced scorecard perspectives is obtained as Labour Cost (0.1651), Net Income (0.1555), Revenue Ton kilometer (0.1383), Capital cost (0.1222), Energy Cost (0.1070), Revenue per passenger Kilometer (0.1051), Operating Expenses (0.1035) and Operating Revenue (0.1034) is obtained.  Similar Relative importance of Operating expenses and Operating revenue is obtained. Results of the development of this instrument can be used as a reference in the development of similar instruments. In addition, these instruments still need to be tested again with larger criteria and sample by using various other methods and analytical techniques in order to obtain a standardized instrument. Also, the study made in this paper will be useful for performance evaluation of Airlines in specific and any other alternative business organizations in general based on balanced scorecard perspective.
